100-200/230-400 mesh obtained from S. D. Fine Chemical Co. India or Spectrochem India.
Typical syringe and cannula techniques were used to transfer air-and moisture-sensitive reagents.
IR spectra were recorded on a Perkin-Elmer infrared spectrometer model 599-B and model 1620 H NMR spectra were recorded on Bruker AC-200, Bruker AV-400, Bruker DRX -500
and Jeol-400 instruments using deuterated solvent. Chemical shifts are reported in ppm. Proton coupling constants (J) are reported as absolute values in Hz and multiplicity (br, broadened; s, singlet; d, douplet; t, triplet; m, multiplet) . 13 C NMR spectra were recorded on Bruker AC-200, Bruker AV-400, Bruker DRX-500 and Jeol-400 instruments operating at 50 MHz, 100 MHz, 125 MHz, and 100 MHz respectively. experiments were performed on a Finnigan Mat-1020 spectrometer. All HPLC analyses used to determine enantiomeric purity was calibrated with sample of the racemate.
Experimental Procedure and Spectroscopic data Ethyl (R)-5-((tert-butoxycarbonyl)amino)-4-hydroxypentanoate (7a):
General Prodedure:
To a solution of aldehyde 6a (2.0 g, 11.6 mmol) and nitroso benzene (1.236 g, 11.6 mmol) in anhydrous DMSO (25 mL) was added L-proline (0.532 g, 4.62 mmol) at 20 °C. The mixture was vigorously stirred for 25 min under argon (the color of the reaction changed from green to orange red during this time), then cooled to 0 °C. Thereafter, A premixed and cooled (0 °C) solution of triethylphosphonoacetate (4.60 mL, 23.2 mmol), DBU (3.45 mL, 23.2 mmol) and LiCl (0.978 g, 23.2 mmol) in CH 3 CN (25 mL) was added quickly (1-2 min) at 0 °C. The resulting mixture was allowed to warm to room temperature over 1 h, and quenched by addition of ice pieces. The acetonitrile was evaporated under vacuum. This reaction mixture was then poured into water (50 mL) and extracted with Et 2 O (5×100 mL). The combined organic layers were washed with water, brine, dried (Na 2 SO 4 ) and concentrated in vacuo to give crude product which was directly subjected to next step without purification. To the crude allylic alcohol in ethyl acetate was added Pd-C (10%) under hydrogenation conditions and the reaction mixture was allowed to stir overnight. On completion of reaction (until 1 H NMR analysis of the crude mixture indicated complete conversion), the mixture was filtered through a pad of celite and concentrated in vacuo to give crude -hydroxy ester 7a. The crude product was then purified by using silica gel flash column chromatography using pet ether: EtOAc (3:1) as eluent to give ethyl (R)-5-((tertbutoxycarbonyl)amino)-4-hydroxypentanoate 7a as a colorless liquid (1.87 g, Yield 62% To a solution of ethyl ester 8a (2.0 g, 5.33 mmol) in CH 2 Cl 2 (10 mL), was added DIBAL-H (6.65 mL 2.25 M solution in toluene, 6.66 mmol) at -78 °C under argon atmosphere. The reaction was stirred at this temperature for 40 min. Then solution of tartaric acid (10 mL) was added. The resulting mixture was stirred for 15 min and the organic layer was separated. The aqueous phase was extracted with CH 2 Cl 2 (3 x 25 mL), the combined organic layers were dried (Na 2 SO 4 ), filtered and evaporated under reduced pressure to give aldehyde as a colorless liquid, which was directly used in the next step without further purification.
Ethyl (S)-4-((tert
To a cooled solution of dibenzyl azodicarboxylate (DBAD) (1.323 g, 4.44 mmol) and D-proline -4.7, 17.9, 25.8, 28.6, 31.8, 32.6, 53.3, 62.3, 62.5, 67.9, 71.8, 71.9, 79.7, 126.4, 127.8, 128.1, 128.5, 129.3, 135.3, 135.5, 135.9, 138.1, 138.3, 155.9, 156.5, 158.1, 158.6 
Di-tert-butyl ((2R
,
(2S,4R)-2,5-Bis((tert-butoxycarbonyl)amino)-4-((tert-butyldimethylsilyl)oxy)pentanoic acid (12):
A catalytic amount of TEMPO (4 mg, 0.02 mmol) was added to a solution of alcohol 11 (50 mg, 0.22 mmol) in MeCN (2 mL) and sodium phosphate buffer pH 6.7 (1 mL). The mixture was heated to 35 o C, 2.0 M NaClO 2 (0.5 mL) and diluted bleach (100 l, 0.006 mmol free chlorine)
were added simultaneously over 1 hour (Caution ! Do not mix bleach and NaClO 2 before being added to the reaction mixture). The reaction mixture was stirred at 35 o C for another 4.5 h then cooled to room temperature, H 2 O (5 mL) was added and the pH was adjusted to 8-9 with 4M NaOH. Then the mixture was poured into cold 0.5 Na 2 SO 3 (10 mL). After 30 min the mixture was extracted with EtOAc (3 x 10). The combined organic layers were dried (Na 2 SO 4 ), filtered and concentrated in vacuo. The crude reaction product was purified by flash chromatography on silica gel (n-hexane/EtOAc 6:4 + 0.5 % HOAc) to afford 12 as a thick syrup liquid (42 mg, 82% C, 54.25; H, 9.37; N, 5.75%.
Dibenzyl 1-((4S,6S,E)-6-((tert-butyldimethylsilyl)oxy)-1-ethoxy-1-oxohept-2-en-4-yl)hydrazine-1,2-dicarboxylate (13):
To a solution of ethyl ester 8b (1.0 g, 3.84 mmol) in CH 2 Cl 2 (10 mL), was added DIBAL-H (1.9 mL 2.25 M solution in toluene, 4.23 mmol) at -78 °C under argon atmosphere. The reaction was stirred at this temperature for 40 min. Then solution of tartaric acid (5 mL) was added. The resulting mixture was stirred for 15 min and the organic layer was separated. The aqueous phase was extracted with CH 2 Cl 2 (3 x 15 mL), the combined organic layers were dried (Na 2 SO 4 ), filtered and evaporated under reduced pressure to give aldehyde as a colorless liquid, which was directly used in the next step without further purification.
To -4.1, 14.1, 17.9, 24.1, 29.9, 40.6, 56.5, 60.5, 67.4, 67.7, 68.3, 122.9, 128.0, 128.1, 128.3, 128.4, 135.5, 144.6, 155.3, 156.3, 166 -4.5, 17.7, 23.9, 25.6, 27.4, 29.9, 45.9, 52.3, 66.6, 178 . 2 
(S)-5-((S)-2-((tert-butyldimethylsilyl)oxy)propyl)-1-methylpyrrolidin-2-one (15):
To a stirred solution of 14 (0.1 g, 0.389 mmol) in dry toluene (8 mL) was added NaH (0.038 g, -3.9, 17.8, 21.3, 24.4, 25.7, 29.2, 38.6, 39.2, 55.5, 65.9, 66.6 
(+)-Pseudohygroline (5a):
To a stirred solution of compound 16 (0.03g, 0.083 mmol) in MeOH was added a catalytic amount of p-TSA at room temperature and the reaction mixture was stirred overnight at the same temperature. Solid NaHCO 3 (0.06 g) was added and stirred for 30 min. The mixture was then filtered through a celite pad, washed with MeOH and concentrated and column purified using ethyl acetate to give (R)-1-((S)-1-methylpyrrolidin-2-yl)-5-phenylpentan-2-ol 5a as a colorless liquid (0.02 g, yield 95% 
